sisted since. In March to July of 1919 he was under treatment at the U.S. Naval Hospital, Yokohama, by Captain Raymond Spear, U.S.N., who found Entamaeba histolytica in the fLeces. A report states recoverv from this infection after treatment with emetine and ipecacuanha combined with quinine irrigations. But the general health of the patient remained below par, bloodpressure very low and digestion poor, which was considered due to the amcebic infection. A more suitable climate was recommended, and patient returned to England. The looseness of the bowels however has persisted and two or three soft stools daily were passed.
On October 4 of this year a specimen of the faeces was partly formed and partly soft. The formed part was pale coloured but not characteristic of sprue, and it was such portions seen that led the patient to speak of passing claycoloured stools. The unformed part of the stool was normal in colour, and this has been the character of each stool examined since. The fBces were acid in reaction, and no macro-or microscopic blood or mucus was seen. There was no pus, and only a moderate number of small epithelial cells. \The occult blood test was distinctly positive, but' it must be added the patient's diet included meat. The number of Embadomonasintestinalis present may'be judged from' the fact that in any portion of the stool taken and examined under the r oil immersion, one to several of the parasites could be seen. No Entamcaba histolytica was found at this or later examination, and on aerobic culture no organism of the dysenterica or enterica groups was isolated. A streptococcus in long chained form was seen to be numerous in direct films and on culture. Enterococcus was also present in great numbers.
A soft stool with similar findings was noted on October 7 and 21. The treatment given had been pulv. ipecacuanhee and acidus tannici at nights.
From November 1 to 16 the stools were formed; Embadomonas was rare, and the great majority of the forms cystic. The patient states that the stools have been more formed and only one has been passed per diem since adding a, morning dose of beta-naphthol to the above treatment.
The important question of pathogenicity to man of this intestinal parasite has to be considered. Unfortunately in this case it is difficult to determine, as there is a definite history of Enttmamba histolytica infection, and of its cure in 1919. The condition of the debility and lassitude still persisting may be due to the unrelieved state of diarrhcea consequent upon the irritation due to the great numbers of the parasites present in the intestine. When the stools are formed these are few, a condition so often observed in intestinal infections with other flagellates. It can only be stated that the patient has had a long persistent diarrheea and the parasite was present in considerable numbers in the loose stool. Animal experiments are being made. An examination of the blood revealed nothing abnormal. The urine revealed no abnormality save a high amount of indican on each occasion of examination. It seems of importance to make known the findings of this parasite in England, though the infection was probably contracted in Eastern Asia: and of epidemiological interest to mark the extension of its endemic areas, since its detection in human fwces has been only reported by Wenyon and O'Connor in Egypt and by Kofoid, Kornhauser and Plate, 1919, and Hogue, 1921, in America. Opportunity to make a complete picture of the detailed structure and measurements of the forms of the parasite and record them by drawings has been taken advantage of, and we have warmly to thank Dr. A. Robertson for the admirable camera lucida sketches he has made. We also wish to thank Dr. Wenyon for his interest and collaboration in our work.
PREVIOUS OBSERVATIONS ON THIS PARASITE.
Wenyon and O'Connor, 1917, first described this parasite as occurring in the stools of two human patients in Alexandria, and they named it Waskia intestinalis. The genus Embadomonas had, however, been created by Mackinnon in 1911 for a flagellate from the intestines of trichopterous larvae, and, since the generic diagnosis given by that author so closely resembled that of the Waskia of Wenyon and O'Connor, it was necessary to alter the name of the flagellate in the human stools to Embadomonas intestinalis (Wenyon and O'Connor), 1917. Kofoid, Kornhauser and Plate, 1919, reported the presence of this flagellate in the stools of seven soldiers of the U.S.A. Army in New York, three of whom had served in other countries during the war and the remaining four had been on home service in U.S.A. Hogue, 1921, described this parasite as occurring in the stools of a woman who had suffered from diarrhcea for many. years. This observer has also been successful in cultivating the flagellate.
The present case is the first in which this flagellate has been recorded in Great Britain.
DESCRIPTION OF THE FLAGELLATE FORM.
This is a small flagellate, which, when freshly obtained, is very actively motile. When lying flat it is pyriform in shape with a blunt rounded anterior end tapering to a point at the posterior end. Sideways on, its appearance has been described as bird-like by Wenyon and O'Connor and slipper-like by Miss Mackinnon. These descriptions are distinctly apt, since the presence of the cytostome on the antero-lateral aspect does give an outline to the body very suggestive of a bird or a slipper. It possesses two flagella: the first, directed anteriorly, is long and thin and is the chief organ of propulsion, while the second flagellum projects laterally from the cytostome, is much thicker and stouter than the anterior flagellum, and, in addition to assisting in the capture of food, probably its chief function, also aids in the movement of the organism as a whole. Fig. 1 shows the parasite lying flat, and fig. 2 the appearance of the parasite, as it were in profile. The summation of the driving forces from the two flagella, the one acting anteriorly and the other towards one side, produces a peculiar jerky movement of the body. Since the sideways movement is in the direction towards which the cytostome faces, it will be seen that this is a material aid to the capture and ingestion of the bacteria on which the animal feeds. Further, this method of progression, always provided that the organism does not turn over or otherwise change its direction, would result in the completion of a wide circle. Occasionally the Embadomonas, instead of following the method of progression just described performs a jerky and erratic turning movement as well as moving forward.
As stated above the cytostome is situated antero-laterally, or, perhaps it would be better described as being lateral but towards the anterior end. It is usually visible in specimens stained with Heidenhain's iron hbematoxylin method. Of course it is not visible in every specimen, nor yet are the flagella, one or both of which may be hidden behind the body (vide figs. 16 to 19) .
The nucleus is spherical and is situated near the anterior end. The karyosome is centrally placed and is large in size. The nuclear membrane is usually distinct and has on or near it two black staining dots, the blepharoplasts, from which the flagella originate, the situation of which is usually on the anterolateral quadrant nearest the cytostome.
In size the measurements in the present case correspond with those given by Wenyon and O'Connor. In length the minimum was 3'5 p and the maximum 9 ,, while the width at the broadest part varied between 1P5 and 6 P.
The majority of the organisms were from 5 to 6 ,u long by 3 to 3'5 , in breadth.
The usual method of division of Embadomonas intestinalis is binary fission as is shown in fig. 45 , but occasionally forms occur which indicate that multiple division may also take place. Thus fig. 43 shows a parasite the nucleus of which has divided into four. In this instance the flagella could not be made out. In fig. 42 it will be seen that the nucleus has divided into five and that from the neighbourhood of three of these daughter nuclei flagella are seen to arise; but that also there are four other flagella passing out from the side, which suggests, in view of the close association between the flagella and the nucleus, that there has been further nuclear division which is not visible.
THE CYSTS.
In the fresh state the cysts of Embadomonas intestinalis are minute pearshaped bodies in which it is impossible to make out the internal structure even when double strength Gram's iodine has been added. It was necessary, therefore, to draw the various specimens from wet fixed preparations stained with Heidenhain's iron hmmatoxylin. Figs. 21 to 31 and fig. 44 are cysts from the present case, but figs. 35 to 41 and also figs. 32, 33 and 34, showing free forms, were drawn from Wenyon and O'Connor's original type specimens.
Just as in the case of the free forms the measurements of the cysts correspond very closely to those given by Wenyon and O'Connor. They vary in length between 4 and 9 / (approx.) and in width at the broadest part from 2 5 to 3'75 ,t.
The contents of the cyst are composed of finely granular, almost homogeneous, cytoplasm and a body which, in the majority of specimens, has a definite, distinctly stained dark outline, and corresponds roughly in shape to a carrot-blunt at one end, and tapering to a point at the other. In the interior of this a dark dot can usually be seen, and often a line running the whole length of the space, although sometimes this line can only be made out for part of the distance (see figs. 22, 23, 24, 26, 35, 37, 39) . In other cysts there seem to be two dark dots separated from each other, but occasionally they may be joined by a fine thread of dark staining material, giving an appearance like that of a dumb-bell (see figs. 27, 35, 38, 40 and 41) . Fig. 30 shows the two dark dots more widely separated, but this fine line still joins them together.
It is an extremely difficult question how to interpret this definite structure so typical of the cysts of this flagellate. Is it an elongated nuclear membrane, the dark dot being the karyosome, or is the elongated space with its siderophilous margin the cytostome? On studying the cyst described by Mackinnon, 1912, in the type specimen of the genus Embadomonas, viz., Embadomonas agilis, Mackinnon, from the larvae of Trichoptera, and Embadomonas alexieffi, Mackinnon, 1912 , from the larvae of Tipula, it seems evident that the elongated oval body in these is the cytostome, the nucleus being a separate body vesicular in type or represented by a number of dark dots with no distinct nuclear membrane. In Mackinnon's cyst specimens the nuclear mnembrane could be definitely made out in some preparations, with a karyosome in the centre, and lying in close proximitv to it the elongated outline of the cytostome. In the cytostome there could also be seen a line running longitudinally which was obviously a flagellum. In the case of Embadomonas intestinalis, Wenyon and O'Connor, under consideration here, it is almost certain that the elongated body in the cyst is the cytostome, and the darkly stained dots are part of the nuclear structure, possibly chromatin, while the nuclear membrane in most cases is invisible. The fine line running along the space may be evidence of the flagellum which projects from the cytostome in the free forms. In fig. 31 it will be noticed that the nuclear membrane was distinct around the karyosome, and what possibly was the cytostome was lying beneath it. Fig. 29 shows a cyst which is extremely like a small Chilomastix cyst, but it is possible that this may be an unusual form of the cyst of Embadomonas. This figure is of interest because the cyst figured by Dobell and O'Connor, in their book " The Intestinal Protozoa of Man," 1921, closely resembles it, and also a cyst of Chilomastix mesnili. Indeed, neither the flagellate nor the cyst of Embadomonas intestinalis, as figured by these authors, is characteristic of the type as described by Wenyon and O'Connor; 1917, and certainly is not the typical form as found in the present case. THE therapeutic action of tartar emetic in bilharzia has not yet been explained in scientific terms. The clinical progress of the cases under this treatment is at least comparable to, if not more striking than, the effect of quinine in malaria. The drug is specific in its action not only in bilharzia, but also in kala-azar and oriental sore, diseases with quite different etiological factors. Its curative value in other diseases is still undetermined.
Dr. Christopherson in his article in the British Medical Jou;rnal, December 4, 1920, p. 854, claimed that tartar emetic as such is lethal to the adult worms in the portal system and to the ova in the tissues and the urine. He experimented with the eggs and the miracidia in vitro to support his claim that tartar emetic is a powerful direct poison which prevents the hatching of normal eggs and kills hatched miracidia. According to Christopherson, 2 gr. of tartar emetic in 6 c.c. of warm water (1330 F.) added to A-1 c.c. of urine containing living bilharzia eggs, prevented the hatching process altogether. I have repeated this experiment with the same result. It is a fact that tartar emetic in the dilution of 1 in 46 invariably prevents the hatching process, whilst in lower dilutions, with the use of 1 gr. in 6 c.c. (1 in 92), a fair number of eggs are hatched.
